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Table 1. Number of teeth and total root area by tooth type

Total root area(cm)

Number of teeth Mean SD
Maxilla
central incisor 14 2.6 0.2
lateral incisor 16 2.3 0.1
canine 12 3.4 0.1
1st premolar 14 2.7 0.3
2nd premolar 12 2.5 0.3
1st molar 16 3.8 0.3
2nd molar 16 3.6 0.3
Mandible
central incisor 12 1.8 0.2
lateral incisor 14 1.9 0.2
canine 12 2.3 0.1
1st premolar 15 2.3 0.1
2nd premolar 13 2.6 0.2
1st molar 16 3.4 0.2
2nd molar 15 3.6 0.2
Total 197

SD @ standard deviation
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Table 2. Mean loss rate of attachment area by tooth type and surface

Loss rate of attachment area(%)T

Buccal Lingual (Palatal) Mesial Distal Total
Maxilla
central incisor 63.2(12.1) 59.0(7.8) 67.0(10.6) 72.0(6.9) 65.3(10.4)
| . |
lateral incisor 81.5(10.8) 84.8(11.0) 82.0(9.4) 83.1(8.4) 82.8(9.4)
canine 78.7(9.3) 79.6(6.9) 67.8(7.2) 71.5(9.0) 74.4(8.7)
1st premolar 65.9(8.3) 74.8(9.0) 70.7(10.0) 68.1(10.3) 69.9(9.8)
| . |
2nd premolar 70.4(13.0) 76.0(11.6) 73.1(9.7) 72.9(10.5) 73.1(11.2)
1st molar 71.1(14.0) 91.5(9.2) 77.3(13.5) 78.1(15.8) 79.5(15.1)
| . Il ‘ . |
2nd molar 72.5(9.4) 83.7(10.7) 79.3(8.9) 78.9(10.0) 78.6(10.4)
| . |
Mandible
central incisor 68.0(10.8) 74.4(11.7) 74.4(8.4) 73.8(9.2) 72.7(10.3)
lateral incisor 65.2(8.9) 73.6(8.9) 73.0(8.6) 71.1(8.9) 70.7(9.1)
canine 57.4(7.8) 75.2(6.5) 65.9(8.6) 67.2(10.0) 66.4(10.1)
| . |
1st premolar 68.2(6.7) 80.6(7.0) 79.0(9.9) 78.7(9.0) 76.6(9.3)
| . |
2nd premolar 70.0(6.9) 82.2(6.7) 77.9(7.1) 80.4(8.4) 77.6(8.4)
| . |
1st molar 75.1(6.9) 86.0(4.1) 76.3(6.2) 73.4(6.5) 77.7(7.5)
| . | : |
2nd molar 79.3(5.1) 86.3(4.3) 80.4(7.4) 79.5(5.5) 81.4(6.3)
| . | . |
Total 67.1(19.3) 78.9(16.2) 73.1(16.3) 73.1(16.0) 73.1(13.8)
ANOVA one way ,* p¢0.05 : significant, Scheffe’s method
T means (SD)
Table 3. Mean loss rate of attachment area by single— and multi- rooted teeth
Loss rate of attachment area(%)T
Number of teeth Buccal el Mesial Distal Total
palatal
Single-rooted 134 67.2(9.8) 74.3(11.0) 71.8(11.5) 72.0(10.8) 71.3(11.1)
Multi-rooted 63 72. A‘L 9.8)% 86.4(9.9)F *77.3‘(10.9)’r 77.9(8.6)F 78.5(11.0)%
== |
: || S S— |

ANOVA one way ,* p<0.05 : significant, Scheffe’s method
t-test, ¥ p<0.05 : significant between single and multi rooted in each surface.
T means (SD)

64



HolFglon], Wt A ()&
2 RE Azt vwsle] $AROR Felh

o wolFelr). Berxleh Tl
PSS Wle A, e X

FAFEE] FAACE et %l

1
R

o] AyollM= FAPHAE S48 |9lste] digi-
tal 7hleke} digital imaging softwareZ o83}
e, ok R Hlaste] Blars 1hdstA] 22t
HAQ F2H deiE 588 o Aok ASS
EPANES 3t 73.1+13.8% I3}
olefat 27k Splieth 57 0] ZAK 50-70%2)
TRk tivre] ol 50%018ke] F-2P el
WAE Klockel Haugejorden'®e]  ¢7trc) Hf
Zict, oA AFAR] AT 71 Aols BEA
gri= A, AFdsto] sl xlaE AdejelA gt
AZE A A, Telal At Aoks 7hed A4

1= = O
Fa2k e

Saglie 5 9%l gle 2HoMe A58
o] AREARLL ET 5 Q] ujEe] WAG
Aokz ol gain RaPAES ZHake el o
A9 R o s, Ao 2AAEEH
Q1 W} 7= vk shchar sk

H]Z: o] Aol Hote] AAAAE AsteiA A
3 ¢ QA iRl SR 4 5 9

t}. Section papers &U3g 27104
I ek 25000702] pixele] AZEom, o]
o= 7 x|l 3 pixels Hroir] A
ARSIt o] AgtelA S7g% Pt A2
Table 19l AAE|ACt. o] 3k 329719
At AolE didoz AaAe 4% Klock
o] Az} Brk= vt JQYr) 53] ol Ak
TR FABIAET, T o=
7b o] vharea) e 3%

sh 2t 22150 Pehe

off %

digital image
Q) el vy

wg ] uholet

&

S

g

65

erythrosine 8o& o83t Ay} i) 4

A7 WEspl R ggieh web Kol
sl ol digh A4je] Wasi, s
]

T C
Aol vpgo ofe] Wl e 4 ¢1v) ki, 7t

L7F BAKCE FoJetAl Zlow, slet
o] FRPAERE U Wy vl
ERct. olejst Axk= 10212709 &
fdom Hofel Aol we FAFAS AT
Yamamoto 57¢] o7+ Axjel U=
U} 3199¢] X2 gpow AJ3s Okmato's™
o] AelE T AS BT, o] dqlMe
A (F7NH) Bk IwellA o & L
Rtk 71 olf-2 Okama'se] = et 2
F<=o] bmn oJa}R] A|o}E tidom slo] ST
o] - A= AT Xols tido® )
| it 52 o] o Alvkes 2ls = dvh
17& Halazonetis5”e] ol J3iA]
J=H], o] ATl et F2F o]
Aol AR Alofe] FFell TAIRle] H-2
o] LRERAIRE 6mmolaRl 790l 13wl
F2daS veRd
x| oF RIS Blast Ay}
| ©EXo) Blste] SAK R frolaHl

2 ek o5& Hole] setAS]

o
3
o
u
i}

= O
AR ES

£

O:

!

5

o

&oox O

o

¢



wo] 9= 71 Le). & Ao} Fekie] A7 wepy
ANl AZis} Aole] Felol wep thz)

el AR FaPd S Hol Xojdx|eie
AL 9] 7 8l me} vekshAl veRd ¢ 3l
. Gher$} Dunlap®’= Wil AlelA] 5mno
e o] EAIEE wf XAl 88.3mre]
o S B, Aot Al 1diA]elA
192.8mre] F2AA S BRIvkE s Hal
o}

(

do &L
J

&

¢
ax

;

o
32

>

o
Qi
i

o, '
re

—

il

HAL

=2

N

[l e

ot o e et g Releka Azert
Vl E
o] e BAL AFH olow AT Aok

ol-g3to] Aol whe FAFAEI O FEE A
Sh= Aol o At v 2 RS 4E
At

1. et TdA)9] Az slet

Aelskar, AAFAM= A
2 frofgh FAdEe] Aol #EE 5 9l
Ak

2. TAOIAM= et tiA1 o] FE L st o
TX|¢] Adre] thE X vlaste] FAA L.
2 frofsl & eSS ekt

3. A9} HAE Hludls HE A|HelA
ThRtx|e] Fapgdalgo] f
o 3k

4. WA A|wzte] =
o] F2PdEe] tfE BE
slo] BAM R el o itk

66

5. TREAlellA AHzte] AHdEs BAE 2,
PHe BE A
oA o] 2R HRPINES
2 AU
AR o= frefabA

(

1. Lindhe J. Textbook of clinical perio-
dontology, 1st ed. Munksgaard, 1983:
298-326.

2. Martha E, Nunn ME. Understanding the
etiology of periodontitis: an overview of

periodontal risk factors. Periodontol
2000 2003:32:11-23.
3. Deas DE, Pasquali LA, Yuan CH,

Kornman KS. The relationship between
probing attachment loss and compu-
terized radiographic analysis in monitor-
ing progression of periodontitis. J
Periodontol 1991:62:135-141.

4. Goodson JM, Tanner ACR, Haffajee AD,
Sornberger GC, Socransky SS. Pattern
of progression and regression of ad-
vanced destructive periodontal disease.
J Clin Periodontol 1982:9:479-481.

5. Halazonetis TD, Haffajee AD, Socransky
SS. Relationship of clinical parameters
to attachment loss in subsets of subjects
with destructive peridontal diseases. J
Clin Periodontol 1989:16:563-568.

6. Magnusson I, Listgarten MA. Histological
evaluation of probing depth following
periodontal treatment. J Clin Periodontol



10.

11.

12.

13.

14.

1980:7:26-31.

. Hujoel P, Bollen AM, DeRouen TA.

Quantification of periodontal attachment
at single-rooted teeth. J Clin Periodontol
1989:16:224-228.

Klock KS, Gjerdet NR, Haugejorden O.
Periodontal attachment loss assessed by
linear and area measurements in vitro.
J Clin Periodontol 1993:20:443-447.
Brown R. A method of measurement of
root area. J Can Dent Assoc 1950:16:
130-132.

Jepsen A. Root surface measurement
and a method for x—ray determination of
root surface area. Acta Odontol Scand
1963:21:35-46.

Hujoel P, Bollen AM, DeRouen TA.
Quantification of periodontal attachment
at multi-rooted teeth. J Clin Periodontol
1992:19:193-196.

Verdonschot EH, Sanders AJ, Plasschaert
AJ. A computer-aided image analysis
system for area measurement of tooth
root surfaces. J Periodontol 1990:61:
275-280.

Waerhaug J. Healing of the dento-epi-
thelial junction following subgingival
plaque controll II: as observed on ex-
tracted teeth. J Periodontol 1978:49:
119-134.

Saglie R, Johansen JR, Fletra L. The
zone of completely and partially des

67

15.

16.

17.

18.

19.

20.

21.

tructed periodontal fibers in pathological
pockets. J Clin Periodontol 1975:2:
198-202.

Powell B, Garnick JJ. The use of ex—
tracted teeth to evaluate clinical meas-
urements of periodontal disease. J
Periodontol 1978:49:621-624.

Waerhaug J. A method for evaluation of
periodontal problem on extracted teeth.
J Clin Periodontol 1975:2:160-168.
Splieth C, Giesenberg J, Fanghanel J.
Periodontal attachment level of ex—
tractions presumably performed for pe-
riodontal reasons. J Clin Periodontol
2002;29:514-518.

Klock KS, Haugejorden O. In vitro de-
termination of the forceps level for ex-
traction of teeth for periodontal reasons.
J Clin Periodontol 1993:20:155-160.
Yamamoto T, Ishikawa A, Watanabe Y,
Hirano N, Shibata Y, Watanabe T.
Prevalence of horizontal attachment loss
in extracted teeth. J Clin Periodontol
2004;31:791-795.

Okamato H, Yoneyama T, Lindhe J,
Haffajee A, Socransky S. Methods of
evaluating periodontal disease data in
epidemiological research. J Clin Periodontol
1988:15:430-439.

Gher MW, Dunlap RW. Linear variation
of the root surface area of the maxillary

first molar. J Periodontol 1985:56:39-43.



—Abstract—

Periodontal attachment loss of extracted teeth for
periodontal reasons

Jung-Hyun Kim, Sung-Jo Kim, Jeom-Il Choi, Ju-Youn Lee*

Department of periodontology, College of Dentistry, Pusan National University

The factors influencing long-term prognosis of teeth must be carefully considered. Among
these, attachment level is strongly associated with tooth loss. The purpose of the present
study was to estimate pattern of attachment loss based on attachment area in extracted teeth.
197 satisfied the criteria for assessment after staining. The protocol described by
Waerhaug(1975) was performed. An indir ect method, based on digital image abstracted from
digital camera and digital imaging software program, was used to calculate the root surface
area and the attachment loss area. The data were analysed using SPSS. Except maxillary cen-
tral incisior and mandibular canine, no statistical significant differences between each root
surfaces were observed in anterior teeth. In posterior teeth, statistical significant differences
in palatal surface of maxillary molar and mandibular molar compared with others were
observed. Statistical significant difference in buccal surface compared with others was lowly
observed in single and multi rooted.

This study did not reveal progressive loss pattern of attachment area in each root surface
but clarified root surface that has relative high loss rate of attachment area at extraction.
Thus understanding this pattern of attachment loss is helpful for dentist to treat the
periodontitis.

key words : periodontal attachment loss, extracted teeth, periodontitis, digital image
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